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signals having frequencies associated with 
Fieldbus communications and a second filter 
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interface and the digital data bus that substantially 
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with HART communications. 
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MULTl-PROTOCOL FIELD DEVICE AND COMMUNICATION METHOD 

FtEIJJ OF THE INVENTION 
The present invention relates generally to field devices and more specifically, 
5 to a smart field device that uses first scad second communication protocols to 
conmrunicate process control infoxmation and configuration information. 

DESCRIPTION OF THE RELATED ART 
Modem process control systems are typically microprocessor-based distributed 
control systems (DCSs). A traditional DCS configuration includes one or more user 

10 xntCTface devices, such as workstations, connected by a data bus (e-g., Ethernet) to one 
or more controllers. The controllers are generally physically close to a controlled 
process and are connected to numerous electronic monitoring devices and field 
devices such as electronic sensors, transmitters, cuzrmt^to-pressure transducers, valve 
position^cs, etc» that are distributed throughout llie process. 

15 In a traditional DCS, control tasks are distributed by providing a control 

algorithm wilhiii each of the controllers. The controllers independently execute the 
control algorithms to control the field devices coi^)led to the controllers. This 
decentralization of control tasks provides greater overall system flexibility. For 
example, if a user desires to add a new process or part of a process to the DCS, the 

20 user can connect an additional controller Oiaving an appropriate control algorithm) to 
sensors, actuators, etc. within the process control system. Alternatively, if the user 
desires to modify an existing process, new control paramet^ or control algorithms 
may, for example, be downloaded from a user interfece to an ajjpropriate controll^ 
via the data bxis. 

^5 To provide improved modularity and inter-manufacturer compatibility, process 

controls manufacturers have more recently moved toward further decentralization of 
control within a process. These more recent approaches are based on smart field 
devices that commuoicate using an open (i.e., non-proprietaiy) protocol such as the 
HART®, PROFIBUS®, WORUDFIP®, Device-Net®, CAN, and Foundation™ 

30 Fieldbus (hereinafter 'Tieldbus*') protocols. These smart field devices are 
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micTOprocessor'-based devices such as sensors, actuatois» etc, ttiat» in some cases, such 
as wiUi Fieldbus devices, also perform control loop jEuuctions traditionally executed by 
a DCS controller. Because smart field devices provide control c^ability and 
communicate usijig an open protocol, smart field devices fixim a variety of 
5 manufacturers can typically communicate with one another via a conunon digital data 
bus and can interoperate to execute a control loop without the intervention of a DCS 
controller. 

The configuration of smart field devices is typically accomplished ficom a 
central location mch as a host systraa or workstation within the process control system 

10 or; alternatively, may be aoconciplished locally at the field devices using a portable 
configuration tool such as a personal computer (e-g., a l^top computer), which 
typically includes a communications interd^e card for sending and receiving 
communicatiozis to the field devices using flie particular commimication protocol 
employed by the smart field devices. Additionally, because it is often highly 

15 advantageous or it is a requirement to locally configure a field device to ensure that 
the field device is prc^erly configured and is fimctioning as desiied, some 
manufecturers provide a special purpose hand-held communicator that may be used to 
locaUy configure some types of smart field devices. For example, hand-^held 
communicatots that use the HART communication protocol are widely available. 

20 ' It is commonly understood that locally configuring field devices substantially 

minimizes or eliminates the possibiUty that an improperly configured or 
malfunctioning field device will cause injury to personnel and/or damage to property. 
Furthermore, traditional hand-held communicators are typicaUy less expensive, more 
compact, lighter, more resistant to envirormiental stresses, etc. than a portable 

25 personal computer and, thus, these hand-held communicators may be used to 

effectively supervise the local configuration of smart field devices in a more cost 
e£Eective and convenient manner. 

However, in the case of smart field devices that use the Fieldbus 
communication protocol (i.e., Fieldbus devices), local configuration is particularly 

30 difficult because hand-held communicators that communicate using the Fieldbus 
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protocol (which are siixiilar to those available for use vnXb. stnart field devices that 
cozzunurdcatc xising tibe HART protocol) are not currently available. As a result, to 
locally configure smart field devices that use the Fieldbus commuiiicdtion protocol, 
techxiicians must use a portable personal computer having a specialized Fieldbus 

5 inter&ce card that enables the personal computer to send and receive information 
using the Fieldbus protocol 

Unfortunately, due to the relatively hi^ cost, the lack of environmental 
robustness and the inconvenience associated with having to use a portable personal 
computer to cairry out the local configuration of conventional Fieldbus devices, field 

10 technicians, system operators^ etc. may» despite the above-noted iisks> instead choose 
to configure smart field devices, such as Fieldbus devices, finotn a central location 
within &e process control system such as a host or woilcstation, if one is available. 
However, in situations where the process control systcan does not have a central host 
or workstation or in situations where the system host or workstation is inoperative, 

15 field technician:^ may nevertheless be conqpelled to use a portable personal coroputer 
to carry out the configuration of smart field devices, regardless of the high costs and 
inconveniences incurred. 

SX?MMARYOFTHBI^^^ ^E^mQ>^ 
A smaxt field device uses a first communication protocol to commimicate 

20 process control information but may be configured xising a second communication 

protocol that is different fit>m the first communication protocol. Generally speaking, 
the miilti-piotocol field device described herein may be locally configured nging a 
readily available and inexpensive hand-held communicator such as, for example, a 
HART c ommuni cator and may communicate process control information and carry 

25 out process control activities using another communication protocol, such as tibie 
Fieldbus protocol. As a result, the multi-protocol field device described herein 
^lables a process control system designer to implemmt systems using smart field 
devices that can. commimicate process control information to each other and to a 
central host or workstation using a relatively hi^ speed digital protocol (such as the 

-3- 
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Fieldbus protocol) and that can be locally configured using a relatively low speed 
communication protocol (such as the HART protocol). Because the muM-piotocol 
field device described herein may be configured using a low ^eed communication 
protocol such as, for example, the HART protocol^ the multi-protocol field device 
5 does not have to be configured using a portable personal computer. Instead, the multi- 
protocol &eld device described herein maybe configured using an inexpensive and 
compact hand-held communicator, such as a HART communicator, which is readily 
available and which is commonly used to locally configure couvCTtional single 
protocol smart field devices that use the HART protocol. 

10 In accordance with one aspect of the invention, a field device for use in a 

process control Systran having a digital data bus includes a first communications 
interface communicatively cotq^led to the digital data bus that is ad^ted to jnrocess 
communications havmg a first protocol. The field device fiuther includes a second 
comTnunications interfoce communicatively coupled to the digital data bus that is 

15 adapted to process communications having a second protocol different fix>m the first 
protocol. 

Additionally, the field device includes a memory and a processor 
communicatively coupled to the mCTtiory, the first communications interface and the 
second oommuni cations interface. The processor is programmed to process the 

20 commuxucations having the first protocol and the communications having the second 
protocol and maybe fiirther programmed to use the communications having the first 
protocol for process control and to use the communications having the second 
protocol for configuradon of the field device. Jjx some embodiments, fiic first 
communications inter&ce may be further adapted to process corumunications having a 

25 first fixsquency band and the second communications interface may be further adapted 
to process conmiunicatians having a second firequency band differ«it than the first 
fi^equencyband. 

in accordance with another a^ect of the invention, a method of 
communicating with a field device coupled to a digital data bus includes tibe steps of 
30 receiving cozmnunications having a first jirotocol in the field device via the distal 
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data bus and receiving comimimcadons having a second protocol diJBfetent ftom the 
first protocol in the field device via the digital data has. The method further includes 
the steps of processing ihe oommunications having fee first protocol wiftan a first 
communications interface communicatively coupled to tfie digital data bus and 
processing the commimications havmg the second protocol within a second 
conmiunicatians interface communicatively coiq>l6d to the digital data bus. 

In accordance with still another aspect of the invention, a method of locally 
configoring a field device having a first communications interface for processmg 
communications havmg a fiist protocol and a second communications interfece for 
processing communicaaons having a second protocol using a portable configuration 
tool includes the st^ of communicatively coi^Ung thBpoTtd>Ie configuration tool to 
Ae field device and sending configuration information from the portable configuration 
tool to the field device using the second communication protocol. 



10 
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BBJBF DBSCRIPTrO>J OF THB DRA WTKrr t5i; 
PSg. 1 is an exemplary schematic block diagram of a piofcess control system 
feat uses smart field (tevices to perform process control activities; 

Fig. 2 is an exemplary schematic block diagram of a multi-protocol smart field 
device that may be used within fee process oonliol system shown in Fig. I; 

Fig. 3 is a more detailed schematic block diagram of the first communications 
interface block shown in Fig. 2; 

Pig. 4 is a mcae detailed schematic blodc diagram of feic second 
communications tnlsd&ce block lOiown in Fig. 2; 

Fig. 5 is an exemplary circuit diagram that shows one manner in v^ch several 
of fee functional blocks within fee multi-protocol smart field device shown in Fig. 3 
may be iiiq>lemeiited; and 

Fig. 6 is an exemplary graphical representation of fiequency i^^jonse 
diaracteristics that may be provided by fee filter blocks shown in Fig. 2. 
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D EgCyiPTTOK OF TEE PKEFHRRBD EMBODIMENTS 
WWle a mubj-pFotocol smart field device and method of communicatixig with 
a multi-protocol smart field device is described heidbtt as usmg the Koldbus and 
HART commraiication protocols, additional and/or dififerent communication protocols 
could be used instead without departing from the scope and the spirit of the invention. 
Befijre discussmg tbe details of the invention, a general description of the Fieldbus 
protocol, field devices confiigiired according to this protocol, and Uxe way in which 
communication occurs in a process control system that uses the Fieldbus protocol will 
be provided. However, it should be understood that, while the Fieldbus pixrtocol is a 
relatively new digital commumcation protocol developed for use in process control 
systems, this protocol is well known in the art and is described in detail in numerous 
articles, brochunss and specifications published, distributed, and available finm, 
among others, the Fieldbus Foundation, a non-profit organi2ation headquartered in 
Austin, Texas. 

Th® Fieldbus protocol is an aU-digital, s^ial, two-way communication 
protocol that provides a standardized physical interfece to a two or four-wire loop or 
bus interconnecting field equipment such as sensors, actuators, controllers, valves, etc. 
that may, for example, be located in an instrum^tation or process control 
environment of a factory or a plant. The Fieldbus protocol provides a local area 
network for field devices within a process to enable «hiese field devices to interoperate 
and perform control functions at locations distributed throu^out the process and to 
communicate with one another before and after the performance of these control 
fimctions to implement an overall control strategy. 

Fig, 1 illustrates an exemplary process control system 10 ttiat uses smart fidd 
25 devices to perform process control activities. The process control system 10 includes 
user interfaces 12 and 14, which may be, for exanq>le, workstations connected in a 
communication network to a number of other devices such as a data storage device 16 
and a conttoUer 1 8 via a system level data bus 20. Tbt> system level data bus 20 msy 
be an Ethernet databus or any other databus suitable for the transmission of data. The 
controller 18 m^ be, for example, a DCS controller and may communicate with the 
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user int^r^cs 12 aad 14 tising a propiietaiy conunimicatioii protocol, or in any other 
suitable maimer, via the system level data bus 20- For example, the controller 1 8 may 
send alarm and status information to the user inted^es 12 and 14 and may 
additionally receive user commands/requests from the user interfaces 12 and 14 via 
5 flie system data bus 20. The cantrollw 1 8 may furdier include control algorithms for 
use in controlling field devices that are connected to the controller 1 8 in any 
conventional or any other desired manner. 

In. particular, the conlxoller 18 is in comimmicalion wifli smart field devices 
22-26 via a linldzig device 28, wMch may be, for example, an input/output (I/O) card 

10 fisr the Fieldbus protocol. Hie field devices 22-26 are connected in a cramnuniGatioa 
networic via a digital data bus 30 that uses a non-proprietary commnnication protocol. 
The field devices 22-26 commimi ca te with one another and the linking device 28 to 
execute one car more process control loops either in coi^unctimi with or independently 
fi-om the controUcr 18. The smart field devices 22-26 m^be, for example, Heldbus 

15 compatible devices, in which case Ihe data, bus 30 en^loys the Fieldbus signal 

protocol. However, ofliCT^esofdevices and protocols could be used as well. For 
example, Profibus compatible devices maybe used for some or all of the field devices 
22-26. In that case, the Profibus compatible devices maybe configured to respond 
only to commands fircmi the controUer 18. la other words, fbe devices 22-26 may not 

20 be configured to send commands to (i.e., to interoperate vwllh) each other. 

While the smart field devicjes 22-26 illustrated in Fig, 1 are connected to the 
data bus 30 in a standard multi-drop configuration, in which multiple devices are 
connected in parallel to the same pair of data bus wires, the Fieldbus protocol allows 
other device/wire topologies including point-to-point connections, m which each 

25 device is connected to a controUer or a host via a separate two-wire pair (similar to 4- 
20 mA analog DCS systems), and tree or "spur" connections in which each device is 
connected to a conunon point in a two or four-wire bus that may be, for example, a 
junction box or a teraunation area m one of the field devices within a process control 
system. 
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Each of the smart field devices 22-26 is capable of ccminximcating over tibte 
digital data bus 30 and is capable of indepCTdently peifomiing one or more process 
control functions using data acquired by the field device firom tiie process or fiom a 
different field device via communication sigoals on the bus 30. In particular, Fieldbus 
5 devices are caqpable of directly In^lemc^iting portions of an overall control strategy 
that, in the past, were performed entirely within aDCS controller. 

As will be discussed in greater detail below, one or more of the smart field 
devices 22-26 may be a multi-protocol fiidd device that cotamunicates process control 
information using the Fieldbus protocol, for example, and that uses anoth^ 

10 conmmiucation protocol for configuration purposes. By way of exanq>le only, the 

communication protocol used to configure fixe multi'^rotocol smart field device inay 
be the HART communication protocol. Thus, the multi*-protocol smart field device 
described herein can coxdmunicate process control infoxxnalion and can carry out 
process cantrol activities at a relatively higjh speed and with a high accuracy using the 

15 Fieldbus protocol at]td can be locaUy configured using a readily availabl^^ 

relatively low speed HART communicator, thereby eliminating the need to use a 
portable personal computer to carry out a local configuration. Of course, flic multi- 
protocol smart field device described herein may, for example, perform configuration 
activities using the Profibus communication protocol instead of or in addition to the 

20 HART commumcation protocol. 

Fig. 2 is an exemplary schematic block diagram of a multi-protocol smart field • 
device 50 that may be used within the process control system 10 shown in Fig. 1. The 
field device SO includes a power conditioning unit 52, first and second filths 54 and • 
56^ first and second communications inter&ce blocks 58 and 60, a processor 62, a 

25 memory 64 communicatively coi^led to the processor 62, and a bus driver block 66. 

As is well known, in the case -where the bus 30 uses the Fieldbus protocol, tibie 
unregulated bus voltage may vary between about 9 volts direct current (VDC) and 32 
VDC- The pow^ conditionixig unit 52 receives this unregulated voltage and uses 
conventional or any other suitable shunting and regulation techniques to provide a 

30 relatively constant current and voltage supply to the circuitry withm the field device 
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50 which, gcneraUy speaking, requires a relatively constant cumait from the bus 30. 
For example, a regulated voltage of about 5 VDC may be pm^dded to the processor 
62. tie memoiy 64, the communications interface blocks 58 and 60, or any other 
circuitry or functional blocks within the field device 50. AdditionaUy, the power 
conditiomng unit 52 may provide additional and/or different regulated voll^ and 
cmi«nts as needed using conventional or any other power conditioning techniques. 

Practically speaking, alfliou^ the multi-protocol smart field device 50 maybe 
capable of carrying out communications using more than one protocol, the field 
device 50 is p«fetably, but not necessarily, ad^ted for primary physical con^atJbiKty 
with at least oneparticularprotocol. other wonte. because the mamitt in which 
power is supplied to field devices may vaxy substanfiaDy with the particular protocol 
being used, tbe field device 50 may have to adopt one particular physical interface to 
draw power fi^m the bus 30. Furthemiore, the number of communication lines, 
power lines, «nay vary significantly betwea, protocols and, in some cases, siich as 
with the Fieldbus protocol, may even vary between in^lementations of the protocol 
For example, Fieldbus power may be supplied along with communication signals 
using a conventional loop-powered technique. Alternatively, Fieldbus power may be 
suppUed using one or more lines, which arc sq,aiale fiom the communication lines. 

The first communications interface 58 is communioafively coupled to tibie bus 
30 through ihe first filter 54. Preferably, but not necessarily, the first communications 
mterface block 58 is adapted to process communications based on tiie HART 
communication protocol. As is well kaown. the HART communication protocol 
specifies the manner in which digital infonnation is arranged in digital packets (i e 
HART packets) and Ihe manner in which the digital packets are physically conveyed 
through the transmission media, which is typically a wire. Because the specifics of 
the HART protocol arc well documented in widely available litetatiire, a moie 
detailed discussion of the HART protocol is not provided herein. The HART 
communications received by the first communications interfece 58 are processed (i e 
demodulated, decoded, etc.) and ihe messages contained within the HART 
communicationsaresenttotheprocessor62forfintherprocessing. TTxemessages 
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sent using HART communications may be used to configuie the operation of the field 
device 50. may initiate some activity by the field device 50. may cause the field device 
50 to cease perfomiing some activity, etc. Of course, the first communications 
interface 58 could be adapted to process communications based on anotficr 
communication protocol that is similar to or diflferent fiom the HART protocol. 

As win be discussed in greater detail below, to prevent non^HART signals 
present on flxe bus 30 from interfering wifibi &e activities of the first communications . 
interfece 58, the filter 54 is adapted to substantially attenuate signals having 
firequencies that feU outside the fiequency band or range typically associated with 
HART commumcstions. For example, tbs filter 54 may be adapted to coiq)le 
coromttuications having frequencies ita the range of between about 1 kilohertz (KHz) 
and 2^ KHz, which is the firequency range associated wifli HART communications, 
wifliout any significant attenuation, while signals having frequencies of greater than 
about 2.2 kHz and less fhan about 1 kHz maybe substantially attesooated. 

The second communications inter&ce 60 is communicatively coiq>led to ttie 
digital data bus 30 flirou^ the second filter 56. Prefbfably, but not necessarily, the 
second communications interfece 60 is adapted to process communications based on 
the Fieldbus protocol. As with the HART protocol, the Fieldbus protocol specifies the 
manner in which digital data is arranged in packets and the maun^ in which the 
20 packets are physically transmitted via the data bus 30. As discussed in more detail 

below, the second commnuicatians inteifece 60 includes circuitry ttiat retrieves digital 
information from a Fieldbus data stream and conveys this digital information to the 
processOT 62 for further processmg. Additionally, the second communications 
interface 60 includes circuitry that can process digital communications received from • 
file processor 62 to create a data stream m accordance with the Fieldbus protocol that • 
maybe transmitted via the bus 30. 

The second filter 56 is ad^ted to substantially attenuate non-Pieldbus signals 
(eg., HART communications) present on the bus 30 and to couple any Fieldbus . 
communications to the second commumoations interface 60 substantially 
30 unattenuated. As is well known, tfie Fieldbus protocol typically uses a data 



15 



25 



10- 



17/05/2006 16:87 



+497621975888 



WO 03/013104 



PATSERVE 



PCTAJS02/21698 



10 



15 



20 



25 



30 



transmission rate of about 31J25 kilobits per second, which is significantly greater 
than the data rate aod frequency band associated with HART communicalions. -niMs, 
became the first filter 54 substantially attenuates signals having frequencies 
associated with Fieldbus communications and because the second filter substantiaUy 
attenuates signals having frequencies associated with the HART protocol, both HART 
and Fieldbus communications may be present on the same pair of wires of the bus 30 
at the same time without disnqjting the processing activities of either of the 
communications interfaces 58 and 60. 

The pipcessor 62 may receive communications from the communications 
interfaces 58 and 60 via one or more data ports. For example, communications from 
the first communications interface 58 may enter the processor 62 through a first serial 
port, while communications &am the second communications interface 60 enter the 
processor 62 throu^ a second Serial port. Alternatively, the processor 62 may 
actively control a selection circuit (e.g^ a multiplexer) to route the communications 
from eiflier of the first and second communications interfaces 58 and 60 to a single 
input port. In any event, the processor 62 can distinguish between Fieldbus and 
HART communications based on which port is receiving the communications and/or 
which of the communications interfaces 58 and 60 is currently being routed by the 
selection circuitry to the processor 62: 

The processor 62 may use one or more software routines 68 to process and 
respond to the communications received from the communications inter&ces 58 and 
60. In particular, the software routines 68 may include known processing methods for 
processing HART communications and Fieldbus communications. Such processing 
methods are well known in the art and, thus, will not be described further herein. 

Xn response to HART communications sent to the field device 50 by, for 
example, a hand-held HART communicator 70, the processor 62 may send responsive 
HART communications to the first communications interfece 58, which may finlher 
process and/or signal condition the responsive HART communications and then send 
tbe processed and/or signal conditioned responsive HART communications to the bus 
drivw 66. Similarly, in response to Fieldbus communications sent to the field device 
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50 by. for example, other field devices. woirWons. etc. vdto fee process control 
system 10(Fig. I). &epn>cessor 62 may send responsive Ficldbus communications to 
the second communications intetfece 60, wMch may forftter process and/or signal 
condition the respotxsive Fieldbus conamimications prior to sending them to the bus 
driver 66. The bus driver 66 may use conventional signal conditioning techniques 
such as. for example, level drifMng, cmient amplification, etc.. or any other suitable 
signal conditioning techniques to convey fee responsive HART and Fieldbus 
communications via fee bus 30. 

By way of example only, multiprotocol smart field device 50 m^ cany 
out process control activities and communicate process control information via fee 

bus 30 using only Fieldbus communications. For exai^ple, one or moi« of fee smart 
field devices 22-26 (Fig. . 1) may be a multi-piotocol smart field device like fee field 
device 50 shown in Fig. 2 and. as aresnlt, may intemperate wife ofeermulti-protocol 
or conventional single protocol smart field devices to cany out process control 
activities wifein fee system 10. Of course, fee multi^tocol field device 50 may use 
Fieldbus commumcations for any ofeer standard or known purpose, such as 
configuration, if desired. AdditionaUy, fee multi-pmt»col«nart field device 50 may 
communicate wife fee HART hand^held communicator 70 that is communicatively 
coupled to the bus 30. Preferably, but not necessarily, the HART communicator 70 
maybe used to configure fee field device 50, in which case fee HART 
communications containing configuration information pass through fee first filter 54 
and the first commvuaications interface 58. 

Fig. 3 is a more detailed schematic block diagram of fee first communications 
mterface 58 that may be used within fee multi-protocol smart field device 50 shown in 
Fig. 2. As shown in Fig. 3, fee first communications interfece 58 includes a modem 
100 (i.e., a modulator/demodulator) and an ampUtude adjustment circuit 102. As is 
well known, fee HART communication protocol transmits digital infomiation using a 
frequency shift keying technique tiiat may, for example, transmit a logical low (i.e., a 
"0") usmg a 2.2 kHz sigaal and may transmit a logical high (i.e., a "1 ") using a signal 
having a firequencyofabout 1.2 kHz. As is weU fcuown, fee HART protocol is based 
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on a nxaster-slave connnunication scheme .^er^by a slave.device o^^ 
to a master device when the slave device is addressed by the master device Of 
course, those skilled in the art ^vill r^gni^e lhat any of a variety of conventional 
modem units may he used to implement the modem 100 within the first 
coinitixmications inte^ace 58. 

When HART communications are sent to the smart field device 5 0 via the bus 
30 (using, for exan^le, the HART hand-held communicator 70), the first 
communications mterfece 58 uses the mod«n 100 to demodulate the HART signals to 
fonn a digital data stream including digital words that can be processed by the 
processor 62 using one or mox. of the routines 68. Convet^ely, when the processor 62 
sends responsive HART communications to the hand-held communicator 70, a digital 
data stream, which is composed of configuration information or any ottier information 
that has bee« encoded using the HART protocol, is sent via an output port of the 
processor 62 to the modem 100. The modem 100 then modulates fte digital data 
stream according to the HART protocol (i.e., using different fi«i«encies to tcp^ 
logical one and logical ^ero) and sends this modulated data stream to the ampKtude 
adjustment circuit 102. The anq,litude adjustment circuit 102 contn^k the level of the 
modulated signal that is sent to the bus driver block 66 and the bus driver block 66 
p^forms any wavcshaping, level shifting, current amplification, etc. thatis requi^ to 
^ drive a HART compMant signal on the bus 30. 

Fig. 4 is amore detailed schematic block diagram of the second 
communications interfece 60 shown in Fig. 2. As shown in Fig. 4. the second 
communications hxterfeoe 60 includes a media access unit 1 1 0 coupled to a protocol 
conversion unit 112. Tl^e media access unit llo receives a Fieldbus signal fiom fee 
bus 30 (after it has passed through the second filter 56) and extracts a digital 
bttshcam, a clock signal and a data valid signal which, as is well known in the art are 
corroxments Of aFieldbus signal. H^e media access unit 110 may filter out DC ' 
voltages, noise signals, or any other signals that are contained within the Fieldbus 
signal (or coupled to the Fieldbus signal) and which are not needed for subsequent 
piocessmg of the information contained within the Fieldbus signal 
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using one or more Of the routmes 68. 

fl.e Pjo^co. co.v«dc„ „2 ^ ^ ^ ^ ^ 

=ocodcd^aMa»ch»»terenc„dtas«*=m.. A<idi«™.Uy,fl,eKeMbas,,ro.o«l 
ZO ""WMt one and two volte peafc-to^eat 

2.„aybcm^Jcn>ea.<d. Aa*o™i,,Fi8.5,ae„«B.acccsa™d.l,o„„,ybe 
.mp>em.«>.ed,«i„gantaeE^<=ta=ui.200. Bywayof<«.^,eoMy.acta,.»«.a 

a.e ^AA22Q „ay be fo™4 in widely avaiUble U»rah„. provided by Yotagaw. 
to additton to perfonning tte ftnotiou, of ft, media acceas ^n. UO ftc 

0 ~"C,andC2(wbi0h«eco™cc.edtofte.^IGIN-.a„a-aPF.»,^ 
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-u.g d«»r«e cncuitry. including op«^„^ ,^afl«,. 
c^aatore, etc. ^aiom dq,arttag ftom fl« .cop. of ttie tawMlo,^ 

cxemts could ahemadvcfe. be in»,emc««l using ci^^ , 
s«mcoodac,„.ohip. As Aow„ 5. a„p„hri^p„.««<„ oin=«i.202 ^b. 

uuptoa««ed .^g . plurality of diodes I>2. 1,3, ^ D5-D7 connected in . bridge 
co„fig„,„,io„,OBctt«-wi.ha.nn««bIM,»UchmaybeincIad«l,„™p^ 

po.c„«a% d^aging t^^cp,, .ba. ..c cond™=«d <r« fte bus 30 to fl,e i,^ 0 
y lOOP. aod rooP- ^^ipais) Of .be n,u«i^. sn«„ ^ ^ 

also sbown Hg. 5. the bus driver 66 may ip»I««Pted using a cn^ sink 
^stor 04 and a current nte.r including transis..^ Q3 and q4. AdditionaUy Hg 
^tbe amplitude adjustntent circuit 102 as being nnp,.^ using, passive 
r^or netwoft (..e.. a voltage divider) including resists Ra «kJ Kb 

^■e-«-«'«™Ptaygr^hicalrq,,esentMionof,hoft«,uencyr.spon.e 
^t«isdcs wbicb may be »idA, .be first and second filter block. 54 and 56 
sWnmFig.2. Aasb„wninK^6.,heflrstfil.erb.o=fc54basati.«ft.^ 
^.^e characteristic 300 wiU. ahigb cutoff fte,uenoy302 and a>. second Z 
Mock 56 has a second flequency n=ponse characteristic 304 »ith a low c«off 
ft«,u«„^306. AscanbeensceninFig.6.a>eft«^iesora„nencyband308 
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a^ocated with HART co««,^catio«s ^thln the pass-band of the fi^^ency 
response Characteristic 3 00 and a. suhstantiany at^ 

se«>.dchara^eristic304ofthcsecondfflterblocl:56. Further, the fre^e^ hand 

3lOa3socxatedwithFieldbu«cotnmunicationsis^thinthepaas.handofthesec^^^ 
rc^^echa^ct^.«c 304 Of the second «t. 

0.e.,about-40dB)bythefirstcha«cteristlc300ofthefirstfilterblock54 Of 
course, tho^esldUed in the art wiflxecogui:. that the fflterchatac^ 

may be varied fix«n those shown ^thoutdepartingf^ the scope of&^ 
For exan^le, more or less attenuation of Fieldbus signals in the first fflter block 54 
and/or more or less attenuation of HART signals in the second filter block 56 may be 

used. ^-.thefilterblocks54and56maybein,plementedinanyconveadonalor 
aay other manner using, for example, passive filtering techniques, active filtering 
techmques. etc.. and signal ^litudes may be adjusted via tfae respective receiving 
cinsuitry, modem, media access unit, etc. 

Although the multi-protocol smart field device is described herein as using 
two different protocols (e.g.,Fieldbus and HART), more than two protocols may be 
used without d^artingfiom axe scope of the invention. For example, the smart field 
device 50 shown in Fig. 2 could easily be ad^ted so that each of the commmrications 

mterfaces 58 and 60 processes multiple pn,tocols having identical physical layers 
For instance, the second communications interface 60 could process both Fieldbus and 
Frofibus signals, and the processor 62 could examine the format of the digital words 
received fiom the communications interfi,ce 60 to automaticaUy determine or detect 
^ch protocol is being processed. StiH further, additional communications inter^ 

-"1^^«<*<*-Ito«^efielddevice50toenablethefielddevicetousemorethantwo 
25 protocols. 
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30 



Additionally, the protocols used within the multi-protocol field device 
described hcreinmay be employed for a variety of diffei^t purposes, if desired. For 
example, the protocols maybe used to carry out process control activities 
configuration activities, testing activities, etc. Also, for example, each o/^e 
protocols maybe used to cany out more than one type of activity. Thus, a given 
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C3LA1MS 

What is clatmeft }tf 

1. A field device for use in a process control system having a digital data 
bns, €X>mptising: 

a first communicaticms inter&ce commmiicaiively coiq}led to the 
digital data bus that is ad^ted to process comnnimcations having a fiist protocol; 

a second communications interface communicatively coiqiled to the 
digital data bus that is ad^ted to process oommunicationa having a second protocol 
different fixnn fixe fixst protocol; 

a memory and 

a processor ccnnxaumcafively cotqiled to the memory, the first 

communications interfece and the second communications interface, wher^ the 
processor is programmed to process the comnnmications having file first protocol and 
the cQQununicati<»is having the second protocol. 

2. The field device of claim 1, wherein the processor is fiirtJier 
programmed to use tiie communications having the first protocol fbr process conliol 
and to use the communications having the second protocol for configuration of the 
field device. 

3. The field device of claim 1. wherein the first communications interface 
is fiitther ad^ted to process commumcations having a first frequency band and the 
second communications interface is further ad^ted to process communications 
having a second frequency band different ftom the first frequency band. 
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4. The field device of claim 3, further coidprismg a first filter coiq,Ied 
between the digital data bus and the first commuirications interfece, t^toin first 
filter couples connnunications having the fitst frequency band and flxe first protocol to 
the first oonmmmcations interfece and substantially attenuates communications 
having the second frequency baid aiKi the second protocol. 

5. The field device of claim 4, wherein the first filter has a hi^ cutoff 
frequency that is less than the second frequency band. 

6. The field device of claim 4, finHier comprising a second filt^ coupled 
between tiae digital data bus and ^e second comnninications iuterfece. wherein the 
second filter couples the communicadons having fhe second frequency band and the 
second protocol to the second communications -interfece and substantially att^puates 
the communications having the first frequency band and the Srst pn>tocol. 

7. The field device of claim 6, wherem the second filter has a low cutoff 
frequency that is greater than the first frequency band. 

8. The field device of claim 1, wherein the first protocol is a HART 
communicatioxi protocol and wherein the second protocol is a Fieldbus 
communication protocol. 

9. 'I^^fi^ld device ofclaiml, wherein the first comnumicationsirterfece 
includes a modem. 

10. The field device of claim 9, wh«^ fhe first communications interfece 
forther includes an ampUtude adjustment circuit coupled to an oulput of themodem. 
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11. The field device of claim 1, wherein flie second coimnumcatiras 
interface includes a media access unit and aprotocol conversion unit coupled to the 
media access unit 

12. The field device of claim 1, wherein the memory contains a fiist 
sofW routine for processing the conmnmicatiom having the first oomminucation 
protocol and a second software routine for processmg tiie communications having the 
second commxinication protocoL 

13. A method ofcommunicating ^th a field device cot^led to a digital 
data bus, conqprising the steps of: 

receiving communications haying a first protocol in the field device via the 
digital data bus; 

receiving coxmnunications having a second protocol different fiom the first 
protocol m the field device via the digital data bus; 

processing the commmrications having the first protocol within a first 

conrnxunicationsint^fececonnnumcafively coupled to the digital data bus; and 

processing the communications having the second protocol within I second 
commumcations interfece communicatively coupled to the digital data bus. 

14. The method of claim 13. wherein the step of processing Ihe 
communications having the first protocol within the fir^ communications interfece 
mcludes the st^ of using the communications having the first protocol for process 
control and wherein the step of processing the commumcations having the second 
protocol within the second communications interface includes the step of using the 
communications having the second protocol for configuration of the field device 
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15. The method of claim 13, ^vfaerein the step of receiving flie 
coMmimrications having the first protocol includes the step of receiving 
communications in a fit^ frequency band and wherein the st^ of receiving the 
communications having the second protocol includes the step of receiving 
communications inasecond frequency band different fiom the firsts^ 

16. Tlxe method of claim 15, further comprising the step of coupling the 
commamcat.ons having the first frequency band and the first protocol to the first 
communications interface through a first filter that substantiaUy attenuates the 
communications having the second frequency band and the second protocoL 

17. ^emethodof claim 16, wheremthestepofcot^lingthe 
communications having the Grst fi^uency band.and the first protocol to the first 
communications interface through the fi,^ filter that substantially attenuates the 
ccmm^unicationsbaving the second frequency bandana 

the st^ of establishingahigh cutoff frequency in the first filter that is less fl«na^ 
second frequency band. 

IS. ra«>»«hodofcbtols,w«rcon,.rismgthestepofco^U„ga„ 
~nca««>s ^ ^ ^ ^ ^^^^ ^ ^ 

««md c<»,m»nic«i™, a s«o„d filter fta, ^^antially 

a»conmmucrt<msta™«fl«tofi«,ue»oy band and fl„=fin,pn>»o„I. 

19. ll««°«hodofctaim I S, wherein tte step of coupling the 
™ioafi«« having a„ aeeom. fte,^cy band and the second protocol ,„ .he 
8«=ond conHnunic«i«« interftce toouU, the second alter thai anb^aUy 

«teouat«.hcoonnnnnioadonshavtag.aeflratfi«,nency band and thetoprotocol 

^IT/'**'^ ' -.off ^uency in the second filter 17 
greater than the first frequency band. 
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20. The method of cUim 13, wherein the steps of receiving 
commnnications having the first protocol and communications having the second 
protocol different fiom the first protocol in the field device via the digital data bus 
includes the steps of using a HART connnunication protocol for one of the first and 
second protocols and using a Fieldbus commumcatlon protocol for the other one of 
the first and second protocols. 

21 . The method of claim 13, wherein tbe step of receiving commmiications 
havmg the second protocol different from the &«t protocol in th« field device via the 
digital data bus includes the step of using a portable configuration tool proximate to 
the field device to send the communications having the second protocol 

22. The method of claim 21. whereinfiie step of using the portable • 

configuration tool proximate to the field device to the send the communications 
having the second protocol includes the step of i«ing a HART communicator^ 

23. A meOiod of locally configuring a field device having a first 

communications inters for processing communications having a fi«t protocol and a 

second communications interface for processing commnnications having a second 

protocol using a portable configuration tool, the method comprising the steps of: 

communicatively coupling the portable configuration tool to the field device- 
and * 

sending configuration infbimation from deportable configuration tool to the 
field device using the second communication protocol. • 

24. The method of claim 23, wherein the step of communicatively 
coupling the portable configuration tool to the field device indoles the step of 
communicatively coupling the portable configuration tool to a field device ttat uses a 
Fteldbus protocol to connnunicate process control information. 
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25. The method of cUim 23, wherein the step of sending configumtion 
information from the portable configuration tool to the field device using the second 
communication protocol includes the step of using a HART communication protocol 
to send the configuration information- 
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